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[3]
$N$ $\Omega$
:
$\{\begin{array}{l}\frac{\partial A}{\partial t}=\epsilon^{2}\Delta A-A+\frac{A^{2}}{H(1+\kappa A^{2})} in \Omega\cross(0, \infty),\tau\frac{\partial H}{\partial t}=D\triangle H-H+A^{2} in \Omega\cross(0, \infty),\frac{\partial A}{\partial\nu}=\frac{\partial H}{\partial\nu}=0 on \partial\Omega\cross(0, \infty),A(x, 0)=A_{0}(x), H(x, 0)=H_{0}(x), x\in\Omega.\end{array}$ (1)
$A=A(x, t),$ $H=H(x, t)$ $x$ , $t$
$A_{0}$ $H_{0}$ $\partial\Omega$
$\nu$
$\partial\Omega$
$\epsilon,$ $D>0$
$\tau>0$ (1) (1)
$D$ $Darrow\infty$ $H$
:
$\Delta H(x, t)=0,$ $\frac{\partial H}{\partial\nu}=0,$ $x\in\Omega,$ $t>0$ .
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$H(x, t)$ $x$
$\xi(t)$ $Darrow\infty$ (1)
:
$\{\begin{array}{l}\frac{\partial A}{\partial t}=\epsilon^{2}\Delta A-A+\frac{A^{2}}{\xi(1+\kappa A^{2})} in \Omega\cross(0, \infty),\tau\partial=-\xi+\int_{\Omega}A^{2}dx, t>0,\frac{\partial A}{\partial\nu}=0 on \partial\Omega.\end{array}$ (2)
(1) $\epsilon<<D$
$\kappa$
$\kappa$ $0$
(1) $(\kappa=0)$ .
$\epsilon>0$
$\epsilon$
$\overline{\Omega}$
(2) (1)
[14]. $\epsilon>0$
$D>0$
(1) $N$
$\epsilonarrow 0$
[6, 10, 11].
[12].
[9].
$D>0$
$D>0$
[19]
[15, 17].
(2) $(\kappa>0)$ .
152
$\kappa$
[1]
$\kappa>0$
$\kappa>0$ $D>0$ $\epsilon>0$
[7].
(1)
[2,13]
2
$\kappa>0$ $\epsilon$ $(\kappa=\kappa(\epsilon))$
$\epsilonarrow 0$
$\kappa$ $\epsilon$
(2) $\overline{\Omega}$
$x_{0}$ (2) $(A_{\epsilon}(x), \xi_{\epsilon})$ $u_{e}$
:
$A_{\epsilon}(x)=\xi_{\epsilon}u_{\epsilon}(x)$ . (3)
(2) $u_{\epsilon}$ :
$\{\begin{array}{l}0=\epsilon^{2}\Delta u_{\epsilon}-u_{\epsilon}+\frac{u_{\epsilon}^{2}}{1+\kappa\xi_{\epsilon}^{2}u_{\epsilon}^{2}} in \Omega,\xi_{\epsilon}=\frac{|\Omega|}{f_{\Omega}u_{\epsilon}^{2}dx},\underline{\partial}u\vec{\partial\nu}=0 on \partial\Omega.\end{array}$ (4)
$u_{\epsilon}$ $x_{0}$ $w$ :
$u_{\epsilon}(x) \sim w(\frac{x-x_{0}}{\epsilon^{N}}),$ $\epsilonarrow 0$ . (5)
153
(4) $\epsilonarrow 0$ $w$
( $x_{0}$ ) :
$0= \Delta w-w+\frac{w^{2}}{1+\delta w^{2}}$ $in$ $\mathbb{R}^{N}$ . (6)
$\delta=\kappa\xi_{\epsilon}^{2}$ $\delta\geq 0$ $\delta_{*}>0$
$\delta\in[0, \delta_{*})$ $1\leq N\leq 5$ $w_{\delta}$
[18]:
$w>0$ $in$ $\mathbb{R}^{N},\max_{z\in \mathbb{R}^{N}}w(z)=w(O),$ $w(z)arrow 0$ as $|z|arrow\infty$ . (7)
$w_{\delta}$
$w_{\delta}$ (5) (4) u
$\delta=\kappa\xi_{\epsilon}^{2}$
$u_{\epsilon}$ (5)
(4) $\xi_{\epsilon}$ $\epsilonarrow 0$ $\epsilon^{-N}$
$\delta$
$\kappa\xi_{\epsilon}^{2}$ $[0, \delta_{*})$ $\kappa=O(\epsilon^{2N})$
(2) $\kappa=$
$O(\epsilon^{2N})(\epsilonarrow 0)$
J. Wei M. Winter [18]
$\lim_{\epsilonarrow 0}\kappa\epsilon^{-2N}=\kappa_{0}\in[0, \infty)$ (8)
$\epsilon>0$ (2)
[18]
$\epsilon$ (2), $D$
(1)
$D$
$D>0$ (8)
$\epsilon$ (1) [8].
Theorem 1. $N=1,$ $\Omega=(-1,1)$ (8) $\kappa_{0}$
$D>0$ $\epsilon_{0}>0$ $\epsilon\in(0, \epsilon_{0})$
154
(1) $x=0$ $(A_{\epsilon}, H_{\epsilon})$ $\epsilon\in(0, \epsilon_{0})$
$\delta_{\epsilon}\in[0, \delta_{*})$ $A_{\epsilon}$ :
$A_{\epsilon}(x) \sim\frac{1}{\epsilon\int_{\mathbb{R}}w_{\delta_{e}}^{2}}\{\alpha_{D}w_{\delta_{e}}(\frac{x}{\epsilon})+O(\epsilon)\}(\epsilonarrow 0)$ . (9)
$w_{\delta}$ (6) $-(7)$ $\alpha_{D}$
$\alpha_{D};=\frac{\sinh(2\theta)}{\theta\cosh^{2}\theta},$ $\theta:=D^{-1/2}$ ,
$\delta_{\epsilon}$
$\kappa_{0}$ $D$ $\delta_{0}\in[0, \delta_{*})$ $\delta_{0}$
:
$\delta_{0}(\int_{\mathbb{R}}w_{\delta_{0}}^{2}(y)dy)^{2}=\kappa_{0}\alpha_{D}^{2}$. (10)
$w_{\delta}$
$\mathcal{L}_{\delta}^{*}\psi:=\psi’’-\psi+f_{\delta}’(w_{\delta})\psi-2\frac{\int_{R}f_{\delta}(w_{\delta})\psi}{\int_{\mathbb{R}}w_{\delta}^{2}}w_{\delta},$ $\psi\in H^{2}(\mathbb{R})$ , (11)
$f_{\delta}(t):=t^{2}/(1+\delta t^{2})$
$\mathcal{L}_{\delta}^{*}$ $\delta\in[0, \delta_{*})$
$Ker(\mathcal{L}_{\delta}^{*})\cap H_{r}^{2}(\mathbb{R})=\{0\}$ , $H_{r}^{2}(\mathbb{R})=\{\psi\in H^{2}(\mathbb{R}):\psi(x)=\psi(-x)\}$ ,
$\delta\in[0, \delta_{*})$
$r_{\kappa_{0}}$
3
[5] $N$ $\Omega$
155
$\{\begin{array}{l}\frac{\partial P}{\partial t}=\nabla\cdot(P\nabla(\log\frac{P}{Wp})) in \Omega\cross(0, \infty),\frac{\partial W}{\theta t}=\epsilon^{2}.\Delta W-W+\frac{P}{1+\kappa P} in \Omega\cross(0, \infty),\frac{\theta P}{\partial\nu}=\frac{\partial W}{\partial\nu}=0 on \partial\Omega\cross(0, \infty),P(x, 0)=P_{0}(x), W(x, 0)=W_{0}(x), x\in\Omega.\end{array}$ (12)
$P(x, t),$ $W(x, t)$ $P_{0},$ $W_{0}$
$p$ :
$1<p< \infty(N=1,2);1<p<\frac{N+2}{N-2}(N\geq 3)$ .
(12)
[5] ( )
(12) : $\kappa>0$ $\epsilon$
:
$\lim_{\epsilonarrow 0}\kappa\epsilon^{-N}=\kappa_{0}\in.[0, \infty)$ .
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